This study was carried out to investigate the effect of different group's size on productive performance of growing rabbits. A total number of 108 APRI weaning rabbits, their average initial body weight were 560±10g. Animals were assigned to two groups: The 1 st group housed by 4 rabbits in cage 60 cm 2 , while the 2 nd group housed by 8 rabbits in cage 120 cm 2 . During the experimental period live body weight(g), daily feed intake(g) and mortality rate (%) were recorded and daily body weight gain(g) and feed conversion ratio(FCR) were calculated at 5, 8, 10 and 12 weeks of age. After the end of the experiment (12 wk) 36 rabbits were randomly taken and slaughtered to calculate the measure carcass traits. These include total giblet (g), cervix part (%), front quarters (%), intermediate part (%), hind quarter (%) and the dressing weight. Also the economical efficiency (EE%) was calculated. Results indicated that: the average live body weight (LBW), daily weight gain (DWG) and daily feed intake (DFI) were not significantly influenced by different group size. The best DWG values were recorded for the group 2 (8 rabbits/ cage), by around 2.5% during the whole fatting period (5-12 wks). Daily feed intake was lower in group 2 than group 1 by around 6.20%, 2.00%, 0.31% and 2.83% at 5, 8, 10 and 12 weeks of age, respectively. Data revealed significant improvements in FCR for rabbits in group2 (P<0.05) than group1 for the period 5-8 and during the whole growing period 5-12 weeks. The mortality rate was lower in group 2 than in group 1. The best dressing weight value was recorded for the group 2 by around 9.2%.The economical efficiency (EE %) was improved in group 2. It is concluded that, increasing number of rabbits to 8 rabbits in cage could decrease the mortality %, increase the dressing weight that also lead to increase the economical efficiency.
INTRODUCTION
Rabbits provide an excellent meat for human consumption and may play a significant role in solving a part of meat shortage in Egypt.
In nature, the home range and group size or size of warren are determined by the risk of predation, the vegetative covering of the area and the quality of the soil. When wild animals such as European wild rabbits in nature choose a habitat (move to another location, decide to live alone, in small or large groups and in several other situations), it appears that they seek to balance benefits and costs.
Many animal species live in groups. One of the most important benefits of group living is the vigilance of flock mates, which is essential in detecting predators in time (Kutsukake, 2009) .
It must be borne in mind that benefits and costs on farms differ from those in nature. Artificially reproducing natural conditions may prove disastrous because some of the biggest advantages (e.g., a group living as a defence against predators) are AUJASCI, Ain Shams Univ., Cairo, Egypt, Special Issue, 27(1), 2019 not applicable. (Mbanya et al 2004) found that the increase of animals per cage reduces investment costs in cages and equipments, but it worsens animal performance. The European Food and Safety Authority (EFSA) (2005) recommended a minimum surface of 625 cm 2 / rabbit and not more than 40 kg/ m 2 at the end of fattening, in order to avoid disturbances in rabbit behavior. However, the behavior of rabbits depends on their age. Rabbits at the end of fattening preferred lower densities, and when caged at high densities spent less time for eating (Morisse and Maurice, 1997).
Densities higher than 19 rabbit/m 2 reduced feed intake and growth rate, with no effect on feed efficiency and mortality (Aubret and Duperray, 1992). Hoy and Verga (2006) concluded the main welfare indicators for farmed rabbits: no or low mortality, the morbidity should be low or unavoidable, the physiological parameters should be in the species-specific standard and exhibition of species-specific behaviours and the productive performance should be at a normal level.
Therefore, the present work was designed to investigate the effects of group size to APRI on productive performance, carcass traits and economic efficiency.
MATERIALS AND METHODS
Experiments of the present study were carried out at Sakha Research Station, kafer El-Sheikh Governorate, Animal Production Research Institute (APRI), Agriculture Research Center (ARC), Ministry of Agriculture, Dokki, Giza, Egypt during the period from November 2016 to January 2017.
Experimental Animals
A total number of 108 APRI rabbits were used in the present study reared from weaning to the end of experiment (from 5wk to 12wk of age). Average initial body weight of individual rabbits was 560±10g. Rabbits were randomly divided into two groups in 9 replicate: The first group housed by 4 rabbits in cage 60 cm 2 and second group housed by 8 rabbits in cage 120 cm 2 . Rabbits were kept in tiered cages were equipped with two feeders and nipple for automatic drinking. Animals were healthy and clinically free of external and internal parasites and there were kept under the same managerial and hygienic conditions according to the farm routine work.
Experimental diets
Experimental diets were formulated to be approximately similar in crude protein (CP) levels and digestible energy (DE), (17% CP and 2550 kcal DE per per kg diet, Table 1 ). The diets are formulated to meet the recommendations of the National Research Council for Rabbits (NRC, 1977).
Measurements and observations
During the experimental period live body weight (g), daily feed intake(g) and mortality rate (%) were recorded and daily body weight gain(g) and feed conversion ratio (FI g/BWG g) were calculated at 5, 8, 10 and 12 weeks of age. After the end of the experiment all period (12 wk), 36 rabbits (two from each group, four from each replicate) were randomly taken and slaughtered to calculate the economical efficiency (EE%) and measure carcass traits.
The skin was loosened and peeled from the hocks. A cut was made around the anal opening and between the hind legs, and then the entrails were removed. The giblets (liver, heart, spleen, lungs and kidneys) were separated and weighed. The carcass was weighed after discarding feet, viscera, fur and tail.
The carcass was cut in the following points: cut-point 1, section between the 7 th and 8 th thoracic vertebrae; cut-point 2, section between the last thoracic and the first lumbar vertebra, following the prolongation of the 12 th rib when cutting the thoracic wall; cut-point 3, section between the 6 th and 7 th lumbar vertebra, cutting the abdominal wall transversally to the vertebral column; cut-point 4, separation of fore legs including insertion and thoracic muscles according to Blasco et al (1993) . The cutpoint 1, FL: Fore-quarter% (fore legs) including thoracic insertion muscles, cut-point 2, chest% (thoracic cage which included the first seven ribs, without the insertion muscles of the fore legs); cutpoint 3, lion% (L) (including abdominal wall and the ribs after the 7 th thoracic rib); cut-point 4, Hind leg% (HL) (including the sacral bone and the lumbar vertebrate after the 6th lumbar vertebra). Fore-quarter%, Chest%, L% and HL% are percentage of dressing weight. The dressed carcass (saleable carcass) was considered the eviscerated carcass plus the giblets and head. All records were expressed as a relative to live body weight. 
Economical efficiency (EE)
The economical efficiency (EE%) was calculated using the selling price of weight gain and the feeding cost of this gain prevailing in the market, assuming that other costs were constant, (North, 1981) . EE%= ((Selling cost of obtained gain -Feeding cost of this gain) / (Feeding cost of this gain)) x 100.
Statistical analysis
Data were statistically analyzed using Analysis of Variance procedure using the General Linear = Error of the model
The differences among means were tested using Duncan's multiple range test (Duncan, 1955) .
RESULTS AND DISCUSSION

Growth performance
Live body weight and body weight gain
The effect of group on performance during the growing period (5-12 weeks of age) is shown in Table 2 . In general, there were no significant differences in LBW, DWG and DFI among rabbit groups at different experimental periods.
Although, the results showed that DWG was not significantly changed with different group size, but the best DWG values were recorded for the group 2 (8 rabbits/ cage), by around 2.5% during the whole fatting period (5-12 wks).
The results are in close agreement with many authors who reported non-significant effect in LBW and DWG of growing rabbit by using different group size. The slow growth rate can be related to high locomotory activity because part of the ingested energy is used for this purpose ( who showed that different size group was significantly affected on some productive traits like the decline in daily weight gain and the reduction was between 1.0 and 9.3 g/day and also different than what has been reported by many authors with (Combes et al 2010 and Khairy et al 2018) who found that final weight has been significantly reducted between 33 and 445g.
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Daily feed intake and feed conversion ratio
Daily feed intake of rabbits as influenced by different group size and growing period are presented in Table ( 2). It appears from these results that DFI was non-significantly affected by different group size. This effect was lower in group 2 (8 rabbits/ cage) than group 1 (4 rabbits/ cage) by around 6.20%, 2.00%, 0.31% and 3.83%, respectively. However; the lowest DFI values were recorded for rabbits in group 2 during the whole period (5-12 wks).
This results are in close agreement with those obtained by Szendrő and Dalle Zotte (2011) Herck (2000) observed that during the first days after weaning, kits in pens were very sensitive towards visitors, noise and handling. They ran together and heaped up in a corner of the pen and tried to escape. The authors concluded that housing rabbits in larger groups (larger pens) induces stress for them. This could explain why kits reared in larger groups consumed less feed than those in smaller groups.
Concerning the effect of different group size on FCR data revealed significant improvements in FCR for rabbits in group 2 (P<0.05) than group1 for the period 5-8 and during the whole growing period 5-12 weeks. This was probably due to the effect of the high size content of cage 
Mortality rate
The effect of different group size on mortality rate is illustrated in Fig. (1) . It is clear from these results that the mortality rate was lower in group 2 (8 rabbits/ cage) than in group 1 (4 rabbits/ cage) by 5.71 %.
In most cases, mortality has been observed to be independent of group size ( 
Carcass traits
Carcass traits of rabbits as influenced by different group size are presented in Table ( 3). It appears from these results that carcass traits were non-significant affected by different group size. However; total giblet (g), front quarters (%) and intermediate part (%) were increase in large group by 13.20, 14.92 and 0.86, respectively. That is may be related to greater locomotory activity resulting in an increase in the muscle size as reported by Szendrő and Dalle Zotte (2011).
However; Szendrő and Dalle Zotte (2011) reported that a tendency towards a decrease in the ratio of fore part to the reference carcass (0.2-0.6%) was observed.
There was no definite change in the intermediate part, while the hind part of animals housed in larger groups increased by 0.1-1.7% as reported by 
The economical efficiency (EE %)
The effect of different group size on the economical efficiency (EE %) of rabbit are illustrated in Table (4) . It is clear from these results that the economical efficiency (EE %) was increase in group 2 by 11.07 %. It could be more economic than size under farm conditions. The main reason for this best of correlation between group size and the economical efficiency could be attributed to the common practice of providing medication in the feed and the decrease in mortality, Amber (2018) found that the economical efficiency was decreased from 1.17 to 0.96% as the number of rabbits increased from 2 to 6 per cage. (1) Price of kg live body weight was 32 L.E. Commercial diet price (L.E./ton) at 2016 were:2800 (2) Net revenue = Selling price-total feed cost (3) Economic efficiency = Net revenue/total feed cost
